Ethanol and isopentanol increase CYP3A and CYP2E in primary cultures of human hepatocytes.
In primary cultures of human hepatocytes prepared from three separate livers, ethanol increased both CYP3A and CYP2E1, as detected immunochemically. Isopentanol, the major higher chain alcohol in alcoholic beverages, also induced CYP3A and CYP2E1. Maximal increases in these P450s occurred at the lowest concentrations of isopentanol examined, 0.1 mM. Ethanol and isopentanol were each more potent and more effective at inducing CYP3A in the human hepatocytes than was previously shown in cultured rat hepatocytes. Steady-state levels of CYP3A3/4 mRNA were increased by both ethanol and isopentanol. Ethanol and isopentanol induced immunoreactive CYP3A to a greater extent than did phenobarbital. In all three cultures, the increases in CYP3A after treatment with ethanol were less than those observed after treatment with rifampicin, a highly effective inducer of CYP3A in human hepatocytes. In one human hepatocyte culture, the lowest concentration of isopentanol tested increased CYP3A protein to an amount similar to that increased by rifampicin. In another human hepatocyte culture, however, the amount of immunoreactive CYP3A increased by isopentanol was less than that increased by rifampicin. In this latter culture, the steady-state levels of CYP3A3/4 mRNA increased by 0.1 mM isopentanol and 1 microM rifampicin were similar. This is the first finding of induction of CYP3A in human hepatocytes by ethanol or isopentanol. The clinical significance of the findings is discussed.